Electrochemistry and chemiluminescence techniques compared in the detection of NADPH oxidase activity in phagocyte cells.
Several methodologies have been used in clinical chemistry for real-time assessment of NADPH oxidase primary product superoxide anion which dismutases to hydrogen peroxide. Among these methodologies, isoluminol chemiluminescence (CL) is considered to be one of the more sensitive and reliable techniques for the assessment of NADPH oxidase activity in neutrophils. The electrochemical technique was recently designed and also applied for real-time detection of NADPH oxidase activity in neutrophils but its reliability and sensitivity has not been investigated so far. In this study, isoluminol CL and electrochemical techniques were investigated and compared by monitoring the generation of superoxide and hydrogen peroxide in both PLB 985 cell line differentiated into neutrophil-like cells and human neutrophils. The electrochemical technique was shown to be as sensitive as that of CL and able to detect the reactive oxygen species (ROS) release of as low as 500 cells. Thus, the electrochemical technique could be used as an alternative to optical techniques for the evaluation of extracellular ROS in phagocyte cells.